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Background/Purpose: Since the implementation of National Health Insurance in Taiwan, Emergency
Department (ED) volume has progressively increased, and the current triage system is insufficient and
needs modification. This study compared the prioritization and resource utilization differences between
the four-level Taiwan Triage System (TTS) and the standardized five-level Canadian Triage and Acuity Scale
(CTAS) among ED patients.
Methods: This was a prospective observational study. All adult ED patients who presented to three different
medical centers during the study period were included. Patients were independently triaged by the duty
triage nurse using TTS, and a single trained research nurse using CTAS with a computer support software
system. Hospitalization, length of stay (LOS), and medical resource consumption were analyzed by com-
paring TTS and CTAS by acuity levels.
Results: There was significant disparity in patient prioritization between TTS and CTAS among the 1851
enrolled patients. With TTS, 7.8%, 46.1%, 45.9% and 0.2% were assigned to levels 1, 2, 3, and 4, respectively.
With CTAS, 3.5%, 24.4%, 44.3%, 22.4% and 5.5% were assigned to levels 1, 2, 3, 4, and 5, respectively.
The hospitalization rate, LOS, and medical resource consumption differed significantly between the two
triage systems and correlated better with CTAS.
Conclusion: CTAS provided better discrimination for ED patient triage, and also showed greater validity
when predicting hospitalization, LOS, and medical resource consumption. An accurate five-level triage
scale appeared superior in predicting patient acuity and resource utilization.
Key Words: Canadian Triage and Acuity Scale (CTAS), emergency department triage, patient acuity, 
resource utilization, Taiwan Triage System (TTS)
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Provision of rapid access to necessary emergency
care for acutely ill patients is the primary role of
an emergency department (ED). Visits are un-
scheduled and unpredictable in terms of arrival
rates and patient severity. Thus, there is a need to
prioritize patients based on their clinical urgency
(triage) and ensure that treatment is provided 
in a safe and timely manner. Inappropriate triage
assignment can result in patient delays and lead
to increased costs for the department. Many coun-
tries use triage scoring to stratify and prioritize
their ED patients.1–4 Over the past decade, several
studies have investigated the reliability of three-,
four- and five-level triage scales.5–7 A recent re-
view has suggested that the use of a valid and 
reliable five-level triage system can help manage
the ED and assist in the understanding of daily
operations and acuity case mix. Furthermore,
less structured triage systems are considered in-
sufficient, because they do not provide adequate
discriminatory ability to stratify acuity in a high-
volume, overcrowded ED.8
In Taiwan, the Department of Health and
National Health Insurance (NHI) has mandated
the use of the Taiwan Triage System (TTS) since
1998. TTS is a four-level triage system that classi-
fies patients according to their vital signs and
chief complaints/conditions. There are 43 chief
complaint criteria and five vital sign criteria.
Level 1 includes 22 chief complaints/conditions
and two vital sign criteria, which indicates that
the patient needs immediate management. Level
2 has 13 chief complaints/conditions and two
vital sign criteria, which indicates that a patient
should be seen within 10 minutes. Level 3 con-
tains eight chief complaints/conditions and one
vital sign criterion, which indicates that a patient
should be assessed within 30 minutes. There are
no chief complaints, conditions or vital sign cri-
teria for level 4, which indicates that patients can
be managed as outpatients or receive delayed
treatment. The accuracy of TTS has been ques-
tioned in previous studies and has shown poor
reliability between users.9–12
Among five-level triage systems, the Canadian
Triage and Acuity Scale (CTAS) has been shown to
have good to very good reliability.13–15 CTAS was
developed in the late 1990s by the Canadian
Association of Emergency Physicians and National
Emergency Nurses’ Affiliation, and revised in
2004.15 CTAS classifies patients in descending order
of acuity: level 1, resuscitation; level 2, emergency;
level 3, urgent; level 4, less urgent; and level 5,
non-urgent. The original CTAS guidelines recom-
mend a time to physician assessment based on
triage acuity level. However, the emphasis on the
time to physician assessment and the lack of un-
derstanding of fractile response rates for system
performance were felt to have led to over- and un-
derestimates of triage level. In the 2004 revision,
the time to physician assessment was revised to
allow for the timely nurse reassessment of patients
who were waiting to be seen, as a safe substitute for
“time to physician” to ensure that unavoidable de-
lays do not put patients at risk. The recommended
reassessment time intervals are as follows: level 1
patients should have continuous nursing care; level
2 every 15 minutes; level 3 every 30 minutes; level 4
every 60 minutes; and level 5 every 120 minutes.15
The Complaint Oriented Triage was developed
to simplify and better standardize the assignment
of triage level. After ensuring that the patient does
not need immediate resuscitation, the triage nurse
selects the most appropriate presented complaint.
Each complaint has a specific set of first- and 
second-order modifiers that the nurse can use to
assign the appropriate acuity score. First-order
modifiers include vital sign criteria comprised of
respiratory distress, hemodynamic stability, level
of consciousness, and temperature, as well as pain
severity, bleeding disorder and mechanism of in-
jury. Second-order modifiers are applied when the
first-order modifiers are inadequate to assign an
appropriate acuity level, and are specific to one or
a few complaints. For example, a chemical injury
to the eyes does not affect vital signs, however, if
left untreated, it could lead to blindness. Using the
‘chemical exposure, eye’ second-order modifier,
this patient is assigned to CTAS level 2.15
A web-based triage decision support tool
(eTRIAGE) based on CTAS was developed in
Canada and was shown to be reliable and
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valid.16,17 Table 1 provides a comparison of TTS
and CTAS characteristics. Since the implementa-
tion of the NHI program in Taiwan, ED visits
have increased by about 27.7% over the past 10
years, and reached 6.7 million per year in 2007;
whereas, over the same period, the number of
hospitals has decreased by 24%.18 Most tertiary
care hospital EDs are facing the problem of in-
creasing patient volumes, increasing acuity, and
enormous pressure to control costs as NHI re-
sources are constrained.19,20 The TTS is no longer
sufficient and the need for a more reliable and
valid triage system is apparent.
The objectives of this study were to compare
differences in prioritization and medical resource
consumption among patients triaged using TTS
and CTAS in Taiwan EDs.
Materials and Methods
Study subjects
This prospective observational study was con-
ducted over five consecutive afternoons and eve-
nings (W3–W7, 12:00–22:00) at three medical
centers in northern, central and southern Taiwan.
The time of day was chosen to maximize the num-
ber of patient observations per study shift. The
study was conducted in accordance with the re-
quirements of all local Institutional Review Boards.
All subjects over 17 years of age who presented
to the EDs were included. On ED arrival, patients
were simultaneously triaged by the duty triage
nurse using TTS (the TTS criteria were built into
the hospital computer system to support the triage
nurse in these study hospitals), and by a single
trained research nurse using a CTAS electronic
clinical decision support tool. Both nurses were
blinded to each other with respect to triage as-
sessment and level assignment. During the study
period, neither physicians nor duty nurses were
aware of the nature of the study. The research
nurse received 4 hours of CTAS education, fol-
lowed by a post-test with 20 written triage sce-
narios as part of her preparation. All patients were
managed based on their TTS triage assignment,
following their normal practice. Patient demo-
graphics and study endpoints for each patient in-
cluding length of stay (LOS), medical resource
consumption, and admission status were cap-
tured from the respective hospital information
systems. Admission was defined as inpatient ad-
mission, died in ED, or critically ill transfer. LOS
was defined as the total stay in the ED. Medical
resource consumption was defined as total medical
costs incurred in the ED.
CTAS electronic support tool
The CTAS electronic clinical support tool was 
developed in collaboration with the University
Table 1. Comparison of Taiwan Triage System and Canadian Triage and Acuity Scale characteristics
Criteria TTS CTAS
Time to triage assessment Not specified 10 min
Time to physician assessment Immediate/10/30/none min Not specified
Time to nurse reassessment Not specified Immediate/15/30/60/120 min
Triage decision criteria Either vital signs or chief complaints Complaints based with 1st/2nd
modifiers used
Chief complaint list 4 categories (43 chief complaints; 18 categories (161 chief complaints; 
ophthalmic, ENT and dental ophthalmic, ENT and dental 
complaints not included) complaints included)
Pain scale Severe and non-severe 10-point scale
Injury mechanism Not specified Yes
Implementation guidelines Not specified Specified
Education implementation material None Web-based training material
TTS = Taiwan Triage System; CTAS = Canadian Triage and Acuity Scale; ENT = ear, nose and throat.
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of Alberta based on CTAS criteria. The applica-
tion interface required the user to select from a
standardized set of complaints.21 Each complaint
then generated a complaint-specific CTAS tem-
plate of modifiers to assist the user to assign the
appropriate triage score. All terms were translated
into Chinese for ease of use in Taiwan. To help
avoid any ambiguity, both English and Chinese
terms were displayed on the computer screen. 
A pilot project that utilized the CTAS electronic
support tool was undertaken for 3 months before
the study to ensure that the tool was easy to use
and to allow for nurse feedback.
Statistical methods
Study data were summarized using descriptive
statistics. Data were analyzed using triage level 
as the independent variable. Hospitalization was
summarized as a function of acuity levels. The 
χ2 test was used to determine the association be-
tween TTS and CTAS. One-way analysis of vari-
ance was used to compare the differences in LOS
and medical resource consumption among ED
patient groups stratified by the two triage systems.
Log transformation was performed before statisti-
cal tests on variables of LOS and medical resource
consumption. Post-hoc comparisons were con-
ducted using the Duncan procedure. The effect
size (f = F·df/n) was calculated to reflect the vari-
ation in indicators between the two triage systems.
A monotonic trend was examined using the aver-
age values for each increasing acuity level, which
was then demonstrated by regression coefficient
in a linear regression model.22 All data were ana-
lyzed using SAS version 9.12 (SAS, Cary, NC,
USA). A value of p < 0.05 was considered statisti-
cally significant.
Results
There were 2091 adult patients enrolled in this
study. Valid data were available for 1851 patients
(88.5%) and were used for the final analysis. The
basic characteristics of the study patients are
shown in Table 2. Trauma patients accounted for
31.3% of all ED patients. The overall hospitali-
zation rate was 33.5%. The overall median ED
LOS was 154 minutes [interquartile range (IQR),
70–432], and median medical resource con-
sumption cost was NT$2111 (IQR, 1000–4907).
An expected variability was found among these
indicators between the study hospitals. Table 3
shows the comparison of CTAS assignment to
TTS for each acuity level. The overall TTS distri-
bution for levels 1, 2, 3 and 4 was 7.8% (144/
1851), 46.1% (853/1851), 45.9% (850/1851),
and 0.2% (4/1851), respectively; and for CTAS
levels 1, 2, 3, 4 and 5, it was 3.5% (64/1851),
24.4% (451/1851), 44.3% (820/1851), 22.4%
(415/1851), and 5.5% (101/1851), respectively.
The non-urgent patients in TTS only accounted
for 0.2%, whereas the combined percentage of
less urgent and non-urgent when applying CTAS
accounted for 27.9%.
The bifurcation of patients into high acuity
(time to physician assessment < 30 minutes; TTS
level 1 or 2; CTAS level 1 or 2) and low acuity
(time to physician assessment ≥ 30 minutes; TTS
level 3 or 4; CTAS level 3–5) when comparing
the two systems showed significant differences.
Approximately 58.7% (586/997) of ED patients
were over-triaged (assigned relatively higher acuity)
by TTS when compared to CTAS, whereas 12.1%
(104/854) were under-triaged (assigned relatively
lower acuity) (Table 3).
Among the study patients, a total of 33.5%
(621/1851) were hospitalized. The admission rate
by TTS level was 78.5% at level 1; 34.1% at level 2;
25.5% at level 3; and 0% at level 4. The admission
rate using CTAS was 90.6% at level 1; 47.2% at
level 2; 30.9% at level 3; 21.5% at level 4; and 7.9%
at level 5. Table 4 shows the hospitalization rate
comparisons between patients triaged using TTS
and CTAS, classified as high acuity and low acuity.
The results indicate that the hospitalization rate in
the high acuity groups was 40.5% using TTS and
52.6% using CTAS. A more similar hospitalization
rate was found by comparing TTS (25.4%) to CTAS
(26.2%) among low acuity groups.
Other differentiating trends between these
two triage systems compared LOS and medical
C.J. Ng, et al
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resource consumption by level of acuity. Table 5
shows the median ED LOS was 258.5 minutes
(IQR, 133.0–548.5), 162 minutes (IQR, 78–
414), 118 minutes (IQR, 58–421), and 47.5 min-
utes (IQR, 23.5–101), for TTS acuity levels 1, 2,
3, and 4, respectively. The LOS trend was found
to be non-monotonic based on increasing acuity
level using TTS (regression coefficient, b = −0.24;
effect size, f = 0.01). Conversely, the median 
LOS was 248.5 minutes (IQR, 126.0–890.5),
234 minutes (IQR, 114–840), 168 minutes (IQR,
79.5–509.5), 78 minutes (IQR, 44–200), and 66
minutes (IQR, 30–118) for CTAS acuity levels 1,
2, 3, 4, and 5, respectively. The trend appeared to
be monotonic and likely to be linear (regression
coefficient, b = –0.46; effect size, f = 0.10). The
median medical resource consumption using TTS
was NT$7053 (IQR, 2002–11,931), NT$2563
(IQR, 1191–4955), NT$1533 (IQR, 854–3140),
and NT$1853 (IQR, 959–3630), for acuity level
1, 2, 3, and 4, respectively. By comparison, the
median medical resource consumption by apply-
ing CTAS was NT$9846 (IQR, 4977–15,900),
NT$3183 (IQR, 1450–8070), NT$2144 (IQR,
1050–4486), NT$1377 (IQR, 826–2665), and
NT$922 (IQR, 626–1795), for acuity level 1, 2,
3, 4, and 5, respectively. The regression coeffi-
cient and effect size in CTAS and TTS were found
to be –0.41 and 70.7 and –0.43 and 48.9, respec-
tively (Table 5).
Table 2. Characteristics of the study cohort (n = 1851)*
Hospital A Hospital B Hospital C Total
Sex
Male 461 (53.7) 228 (44.1) 258 (54.2) 947 (51.2)
Female 397 (46.3) 289 (55.9) 218 (45.8) 904 (48.8)
TTS
1 60 (7.0) 47 (9.1) 37 (7.8) 144 (7.8)
2 274 (31.9) 348 (67.3) 231 (48.5) 853 (46.1)
3 522 (60.8) 122 (23.6) 206 (43.3) 850 (45.9)
4 2 (0.2) 0 (0) 2 (0.4) 4 (0.2)
CTAS
1 38 (4.4) 14 (2.7) 12 (2.5) 64 (3.5)
2 201 (23.4) 136 (26.3) 114 (24.0) 451 (24.4)
3 361 (42.1) 244 (47.2) 215 (45.2) 820 (44.3)
4 200 (23.3) 108 (20.9) 107 (22.5) 415 (22.4)
5 58 (6.8) 15 (2.9) 28 (5.9) 101 (5.5)
Settings
Non-trauma 631 (73.5) 305 (59.0) 336 (70.6) 1272 (68.7)
Trauma 227 (26.5) 212 (41.0) 140 (29.4) 579 (31.3)
Disposition
Discharge 520 (60.6) 397 (76.8) 313 (65.8) 1230 (66.5)
Admission 297 (34.6) 104 (20.1) 144 (30.3) 545 (29.4)
ICU 35 (4.1) 8 (1.6) 18 (3.8) 61 (3.3)
Death 6 (0.7) 8 (1.6) 1 (0.2) 15 (0.8)
Age (yr) 49.0 ± 20.0 44.0 ± 20.2 46.0 ± 20.0 47.0 ± 20.1
LOS (min) 161.5 (66–1202) 132 (72–258) 162 (70–352) 154 (70–432)
Medical resource 2459 (1034–7288) 2689 (1607–5120) 1135 (718–2174) 2111 (1000–4907)
consumption (NT$)
*Data presented as n (%), mean ± standard deviation or median (interquartile range). TTS = Taiwan Triage System; CTAS = Canadian
Triage and Acuity Scale; ICU = intensive care unit LOS = length of stay.
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Discussion
Our study shows that most ED patients are cur-
rently being classified with life-threatening or 
urgent conditions by triage nurses using TTS. 
The findings are consistent with a previous study
that has demonstrated that < 1% of patients were
classified as level 4 (non-urgent) in Taiwan EDs.11
Table 4. Hospitalization rates of patients by acuity levels comparing Taiwan Triage System and Canadian
Triage and Acuity Scale*
CTAS
TTS
High acuity, TTS level 1 or 2 Low acuity, TTS level 3 or 4
Total
High acuity, CTAS level 1 or 2 226/411 (55.0) 45/104 (43.3) 271/515 (52.6)
Low acuity, CTAS level 3–5 178/586 (30.4) 172/750 (22.9) 350/1336 (26.2)
Total 404/997 (40.5) 217/854 (25.4) 621/1851 (33.5)
*Data presented as n (%). CTAS = Canadian Triage and Acuity Scale; TTS = Taiwan Triage System.
Table 5. Comparison of length of stay and medical resource consumption using the Taiwan Triage System
and Canadian Triage and Acuity Scale, by acuity level†‡
TTS CTAS
LOS (min)
Medical resource 
LOS (min)
Medical resourceAcuity level
consumption (NT$) consumption (NT$)
1 258.5 (133.0–548.5)a 7053 (2002–11,931)a 248.5 (126.0–890.5)a 9846 (4977–15,900)a
2 162 (78–414)a 2563 (1191–4955)a,b 234 (114–840)a,b 3183 (1450–8070)b
3 118 (58–421)a 1533 (854–3140)b 168 (79.5–509.5)b 2144 (1050–4486)c
4 47.5 (23.5–101)b 1852 (959–3630)b 78 (44–200)c 1377 (826–2665)d
5 – – 66 (30–118)c 922 (626–1795)e
F 8.23 48.9 48.5 70.7
Effect size 0.01 0.08 0.10 0.15
Regression –0.24* –0.43* –0.46* –0.41
coefficient
*p < 0.0001; †logarithmic transformation before statistical tests; ‡groups with the same letter indicate no statistical significance by
multiple comparison procedure—Duncan ad hoc to analysis of variance. TTS = Taiwan Triage System; CTAS = Canadian Triage and
Acuity Scale; LOS = length of stay.
Table 3. Association of assigned acuity levels among emergency department patients using the Taiwan
Triage System and Canadian Triage and Acuity Scale*
TTS
CTAS
1 2 3 4
Total p
1 47 (32.6) 17 (2.0) 0 (0) 0 (0) 64 (3.5) 0.0001
2 77 (53.5) 270 (31.7) 103 (12.1) 1 (25.0) 451 (24.4)
3 15 (10.4) 369 (43.3) 436 (51.3) 0 (0.0) 820 (44.3)
4 5 (3.5) 176 (20.6) 233 (27.4) 1 (25.0) 415 (22.4)
5 0 (0) 21 (2.5) 78 (9.2) 2 (50.0) 101 (5.5)
Total 144 (7.8) 853 (46.1) 850 (45.9) 4 (0.2) 1851 (100)
*Data presented as n (%). CTAS = Canadian Triage and Acuity Scale; TTS = Taiwan Triage System.
C.J. Ng, et al
834 J Formos Med Assoc | 2010 • Vol 109 • No 11
Although TTS was designed as a four-level acuity
system, it actually operates on a three-level basis in
daily practice, with almost every patient classified
as levels 1, 2 or 3, even if the patient’s condition
is not considered urgent.11
Two major problems were identified with the
current TTS. First, the chief complaints and vital
sign criteria that were used to assign an acuity
level were not comprehensive enough for current
ED needs. One study has identified that the cur-
rent adult TTS complaint list only accounts for
43.06% of all visits. Many common presentations
such as fever, dizziness, vomiting, diarrhea and
urinary symptoms, as well as ophthalmic, otorhi-
nolaryngological and dental complaints are not
included. There is also no complaint list, vital
sign criteria, or any other discriminators for the
triage nurse to use to identify a level 4 patient.11,12
Second, to try to ensure patient satisfaction, clin-
ical practitioners and triage nurses are often will-
ing to triage according to the patient’s demands
rather than the patient’s condition. According to
a study in southern Taiwan, only 11% of ED pa-
tients were willing to tolerate a wait time greater
than 30 minutes.23 The classification of almost
all ED patients as level 3 or above under the cur-
rent TTS negates the ability of EDs to allocate re-
sources optimally and deploy their personnel to
those patients in greatest need.
In our analysis, more than half of the ED pa-
tients were classified as high acuity using TTS,
whereas among the same patients, only 27.9%
were triaged as high acuity by CTAS. The distribu-
tion of acuity levels using CTAS was corroborated
by previous studies, whereas the TTS distribution
was at odds with other studies.24,25 Using CTAS as
a comparator, 58.7% of TTS high acuity patients
were over-triaged. Inappropriate triage of less ur-
gent patients as high acuity can result in delays
for a greater number of patients and endanger
patient safety. A recent multicenter study has re-
ported that critically ill patients with a ≥ 6-hour
delay in intensive care unit transfer experienced
increased hospital LOS and mortality.26 In an
ideal world, all patients would be immediately
assessed and treated by available nurses and
physicians upon presentation to the ED. This
would require EDs to be sized and staffed to
meet any surge in demand, which is a fiscal and
resource impossibility. More recently, ED capac-
ity has actually decreased as a result of system
and ED overcrowding and lengthening waiting
times in Taiwan. This parallels the situation in
Canada, where overcrowding has kept acuity
level 2 and 3 patients waiting much longer than
recommended due to a lack of available ED
treatment spaces.15,25 As ED wait times in Taiwan
increase due to overcrowding and capacity issues,
it is important not only to introduce a triage sys-
tem with improved reliability and validity, but
also to educate the public about the goals and
objectives of triage to expedite the care of those
in greatest need and to ensure the safety of those
who need to wait. Patient education is important
to ensure the success of any system change. Im-
proved understanding and better education can
help decrease the number of patients with less or
non-urgent conditions seeking medical care in
tertiary care EDs.
The validation of a triage system requires that
it not only be consistent with medical needs, 
but that it also leads to predictable outcomes, 
including morbidity, mortality, hospitalization,
and resource utilization.16,17,27,28 Our study de-
monstrated that triaging patients using CTAS led
to greater discrimination in terms of measured
outcomes, such as hospitalization, ED LOS, and
ED medical resource consumption than was
achieved using TTS. The study identified a hospi-
talization rate of 30.4% (178/586) among over-
triaged patients, and a 43.3% (45/104) rate among
under-triaged patients. The discrepancy in hospi-
talization rates between over- and under-triaged
patients using TTS poses problems in resources
allocation and quality of medical care.
In over-triaged cases, high acuity resources
were applied to patients with non-urgent condi-
tions, which might have led to unnecessary de-
lays for those true high acuity patients in greatest
need. The median LOS was shown to decrease with
acuity in TTS and CTAS. A monotonic trend was
observed in CTAS. Regulations that recommend
Comparison of Taiwan and Canadian triage system
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the initiation of care within a prescribed timeline
are the primary mechanism for such a linear rela-
tionship. Disease complications and procedure
and treatment duration are known factors that
are associated with such a relationship between
acuity level and ED LOS. The caregiver’s percep-
tion of patient expectations and a willingness to
satisfy the patient’s needs are considered key mo-
tives for retaining this monotonic trend. One pre-
vious Canadian study has examined the validity
of CTAS on the basis of resource utilization, and
has reported that level 1 CTAS patients had a
shorter LOS and higher medical consumption
than those at other levels.17 Our study demon-
strated that acuity level 1 patients in both triage
systems had longer LOS than those at all other
levels. This disparity is a reflection of prolonged
waiting lists for admission to the intensive care
unit and wards in the current Taiwan tertiary care
environment, and also reflects the fact that higher
acuity patients have higher admission rates; there-
fore, any increase in ED admission time prolongs
LOS. A previous study in a large public university
hospital ED in Taiwan showed that 70% of hos-
pital admissions were delayed.20 A similar situa-
tion has also been reported in another study from
an urban medical center in southern Taiwan,
which demonstrated a longer LOS among ESI
and TTS acuity level 1 patients due to admission
delays.11 The same trends have been reported
elsewhere.25,29,30
The trend between total medical resource con-
sumption and acuity level was examined using
both TTS and CTAS. The findings of this study
were congruent with other studies that have de-
monstrated a linear relationship between triage
acuity level and resource utilization.17,27 Al-
though there was a wide range of medical re-
sources used within each CTAS level (i.e. outliers),
the highest medical resource consumption was
consistently found among CTAS level 1 patients in
all three study hospitals. Greater differentiation
was observed with CTAS than with TTS. A plausible
explanation for this discrepancy could be the lack
of a clear definition of urgency within TTS and
limited application of acuity level 4.10–12 The
limited physician fee reimbursement by the NHI
for TTS level 4 patients further limits its use.11
Given the lower reliability and limited discrimi-
nation of the de facto three-level TTS and the con-
straints of the reimbursement policy, TTS was
found to be less discriminating in terms of medical
resource consumption than CTAS. The correlation
between LOS and medical resource consumption
is based on triage acuity and does not account
for hospital variation. The greatest value of using
these validation indicators is comparing each in-
dividual site on a yearly basis, partly because of
local variation in case mix, and the impact of med-
ical practice variation on resource intensity is
currently unknown. Ideally CTAS level 1 patients
should have a short LOS and high initial resource
utilization. As stated previously, currently in Taiwan
and Canada, NHI systems are trying to control
costs, which makes it challenging for all hospi-
tals, particularly tertiary care, to provide optimal
care for all patients, especially in ensuring the
timely admission from the ED to an appropriate
inpatient ward.10,20,25
The adoption of CTAS did not add any work
to current triage nurse practice. The CTAS elec-
tronic decision support tool was designed for 
use at the point of care to assist the triage nurse.
During implementation, the research nurse selec-
ted a chief complaint from a standardized list. The
application then displayed a complaint-specific
CTAS-based template with all relevant level 1–5
discriminators (modifiers), to assist the nurse in
assigning the appropriate triage score. Previous
research has demonstrated that the application
of the CTAS electronic triage tool is easy to learn,
so that even naive computer users do not increase
their triage time, and it is widely accepted by
triage nurses.31
There are several limitations to be considered.
First, we excluded pediatric patients from this
study. Second, we recognized that there were likely
to be practice variations and case mix differences
that would have an impact on resource utilization
among the medical centers, however, the same
findings have been noted in Canadian studies.17
To allow for better site-to-site comparisons of 
C.J. Ng, et al
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resource utilization, future research needs to focus
on complaint-specific comparisons.
Unlike TTS, CTAS possesses proven reliability
and validity.13–17 The present study offers sup-
porting evidence for the introduction of a proven
five-level triage system into Taiwanese EDs. The
comparison of medical resource consumption
among ED patients using TTS and CTAS is the first
step in optimizing patient prioritization in Taiwan.
The results show that CTAS provides greater acuity
discrimination, and more valid predictions of ad-
mission rate, LOS, and resource utilization among
ED patients. Further research on validity, as it re-
lates to complaint-specific medical outcomes, is
recommended during the implementation of this
novel five-level triage system in Taiwan.
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